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Table (1): Analysis of variance according second Griffing method(1956) for parents varieties and F2.
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N d) Lo . Aaliwall Sl
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dry weight Biological Seeds 1000 seed di No. of £ Plant 7 X
(gm) lofogica yield(gm) | weight(gm) lameter seed/head Lea 2y | height(cm) 0 variance
yield(gm) (cm) area(cm®) freedom
<l \
53.20 7260.20 211.20 157.10 11.40 1281.70 42.15 42.40 2 F\‘,);;A
*% *%* ** *% *% *% *% *% 2\715\‘))5\ ‘,—I,-,‘S“)ﬂ‘
152.62 41631.61 422.11 152.62 8.81 12269.61 19799.84 138.11 20 genotypes
**388.62 **8832.62 45.34 17.85 4.92 **1396.30 | **27998.64 21.71 5 G.CA
73.83 **52564.61 | **547.70 **197.55 *10.11 **1560.72 | **17066.90 | **176.92 15 S.CA
1) Uasdl)
28.60 360.26 6.8 5.00 2.10 322.30 193.00 58.30 40 @)Ejrror
5.26 0.17 0.08 0.09 0.48 0.89 1.64 0.12 G.C.A/S.CA.
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Table(2): Means of Genotypes (parents and F2) in half diallel.

“—'iléj\.[)).}n @)j}‘-‘s‘ LLA\AJ‘ ,)}.Jz‘j\ dmté 10(.)0”0:}} (?“’) uaﬂ\ )}93 Jf‘: . Z\T.GJJS\ daloal &13.1)\ ) %‘:‘S‘Jﬂ\
() (=) (=) ()50 Nead diameter | S22 Con) () il a0
Dry weight aBiological Seeds yield 1000 seed (cm) No. of Leaf ar:;(cmz) Plant Geﬁotypes
(9) yield (g) (9) weight (g) seed/head height(cm)

a243.37 al417.93 a99.37 c71.37 b80 .20 al1244.07 a3521.63 bcd144.87 1x1
b238.80 c1382.03 efj80.47 c71.07 ab21.17 i1157.07 3506.33a al51.60 2%2
b238.47 b1401.53 fji78.40 d63.60 b19.40 d1195.00 g3144.00 cdel41.47 3%3
€227.07 h1238.37 ji74.00 d67.53 d17.47 k1114.60 h2993.40 b-c144.37 4x4
d207.67 j1154.33 ik69.37 f 54.87 d16.50 g1074.57 i2867.63 efg134.67 5%5
e154.40 ab1402.83 abc93.40 c70.47 b20.50 €1205.83 b3451.73 ab149.50 6%6
a244.3 ab1406.43 ab97.13 a80.10 b20.80 b1213.20 a3521.37 al53.07 2%1]
bc238.43 ab1403.33 b-e89.63 bc76.23 b20.90 d1196.03 b3460.37 de140.60 3x1
a250.67 al417.90 c-f85.37 bc74.97 a22.80 e1184.03 g3157.90 ab149.83 4x1
h232.43 k1068.98 abc92.07 bc76.23 b20.30 c1208.10 e3335.50 a-d145.57 5%1
d207.23 d1363.57 150.47 52.20 d16.47 h1167.93 d —3350.43 g128.47 6%1
bc233.70 d1365.07 efj82.67 c71.17 b20.80 h1166.63 b3473.30 a-d145.90 3x2
b c232.70 11204.37 c-f87.53 bc74.37 c18.17 f1178.20 c3381.73 bcd144.50 4%2
a252.40 b1401.10 ji75.74 bc75.90 b20.30 i1158.17 g3166.43 als51.27 5%2
bc230.07 e1345.00 efj81.50 d 65.60 b20.43 d1195.57 cd3360.40 de140.57 6%2
€225.00 f1283.10 d-j83.87 C71.83 c18.60 c1168.10 g3174.17 ef137.27 4x3
bc231.60 ab1403.23 d-j83.17 c71.07 c18.27 g1173.00 13266.27 fg132.40 5%3
d207.80 j1141.80 abc94.60 c73.80 b19.87 €1205.90 g3166.60 al47.40 6%3
d216.50 j1141.80 k63.40 €60.90 c18.80 11041.63 h2994.10 de140.20 5%4
bc235.97 al417.90 hk71.20 d64.33 c18.57 m1107.57 £3298.00 ef137.80 6x4
d219.27 g1259.37 ji 74.30 d65.57 d16.83 j1134.03 g3191.07 efg134.40 6%5
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Table(3):Estimation the effects of general combining ability for parents.

UJJM LLA\AJ\ LL-GIA 1000 UJJ ‘)Lﬂ / Wl e Aaliall EWJ‘

Glall | el | 5 el | 2 G| W | ca | s
() | () | () | 1000 | () | oo | Ce) | () | RS
Dry | Biological | Seeds seed head see d|.hea q Leaf Plant | Varieties

weight yield yield weight | diameter area | height

3.07 2.24 1.84 0.74 0.43 5.33 32.28 | 0.37 1
3.27 13.64 0.67 1.05 0.42 5.67 42.56 | 1.67 2
1.10 13.64 0.90 0.30 0.18 -8.76 144 | -0.53 3
0.95 1.92 -1.24 | -0.13 -0.04 -7.54 | -29.23 | -0.42 4
-0.77 -24.51 -1.75 -1.04 0.22 -9.42 | -46.05 | -1.05 5

6

-7.62 10.52 -0.42 -0.92 -0.77 -2.79 -1.00 | -0.44

1.82 3.51 0.83 0.56 0.34 3.51 2.31 0.45 | Sig-sik
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o) (553) s S 288 G B )50 dae Ada Ll Lagiilan o Laa il 8y e o V) OIS
£7751.64 59491.90) (=Y Gpded aaaladl o paall 55 Gl (IS ey calad¥) e dalad) 3 08l 0l
Gl ld dial adall o all s (LS Legiilan o) I Laa 55 D& 28 LagsS (b ale 5 (V153
(s (A2904.53 5963.11) G (gl Aaaladl o padll (il G5 LW A e S) (251) (522
SISy Lagad adalall cilagdl ) Laa s (&5 8 oy slasia V) o (Ao 4V ol jlite Gliadll (il
1£2397.6752099.04) Leiad Cirly Cua analall o ol llXS 50 5,010000 ) s Adual dalall o )il oSl
{52

O S1(551) Ops daladl o jail) dad cilS 288 ) 50l Jaalas Adialy el 05l ddia Lagini
A 5 38 (1) @Y 0 (i 138 (5 e 1801 5502.79 Jualal o il dad ilS Lak oW AL
slhel (3 (552) ¥l padli el 055l Adaly asilan lel (M Le(5)) Laiw aiilan sy I
Olial) lila 5( sl (1e2923.3652855.90)agd 4alall o a8l S fpa S bdale o 08 el
Lol 4ilan geiliill o 5 Lagad adalall ()5 Lagll U Laa 5ils J& b (psbasia (s o)) e al¥a iy e
Leilial Lely ) 5 & yedal (A e LY) JLaa) 418l Ba Las iy (2006 <5015 Masood) 4sle Juas
) el Lab ae by 5 488 Gilaa L) AplSal anal Ay 5 gral jo Lgd i ) Gilagdl dalle )
el e e A Lilaa Gea Waldde ) (Sad (s AV (5 (ilagdl Gy () Leilial L ) 55 < jedal
O & siall (1) s Gpaatl) 5 oalpid) a3 Jama s S ) 5ill 5 (Al 5 (5 gdaall (il s oS il (e
Cre Cadlia) 28 agindl g 4l sl il o) (6) s b 4aa sall 5 ciliall GO Joal) 8 LAY
sV Gl w8 iS5, (2010 lianl) s (2011 o S S ae By 138 5 Lpmaan lisall jial)
JMA (e Baadly 4y ol aalusall ddim aele ciliall wpeal aa¥) 3y 5] cpll) o (e 5S) salond)
gead alle IS Ll (1999 ¢ le) L 581 Al il on s o S Laliny oy il A
«Hassan s «Mas00d))2011 <055 Ghaffari) Lel Joa 53 La pe giliill 2o 3&5 5 (e all
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ol S| Sl sl ol dad aliadl e Jay 1aa 5 (2011 ¢ iall) 4diaa 5 Lal 4files
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S Ul 5 (LAY (e agle Jani 63 5l T e oy @ giall )yl Cppnenill 2 pa (381 5ial)
(1981)Welsh cslhaall Zladll (gaas laa¥) laiiV) 43y yha oy J 8l

il Gl (e lgbia o8 (Al SV Qo) g alalall gy il 5233 w18 (7) Jsaad) cp
Gliaall alalall 4 gl ) saas and GilS 5 ad giall J gV Jaall pas o sia e SUI Jaall yas o gia
2 Yol sine die Usina s Lia o Ll (3] )opagdl (Jae) ) plds ) ada 8 30 LS 45 jadll
(5%2) oaells (9.63) &l (2%1) craedl %o Sdial (s st (5 gl die 5 (a22.37)ady SE Jaal)
6%4 5 6%2) (el %5 Jaial (s sine dic 5 % (5 sime dic (6X1) (el & Glias (au8.13) s
el oda maan o Al AN Ay Al g ad S 3 AN Jaad) 3 4 e 834 (6X5 5
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Table(4): Estimation of effects of specific combining ability for F2.

S i) 5 cpna JSIAaY) b analall ol s < i 1(4) Jsaad)

BTN F U T
2017 (1) 222 (45) sl

Gl sl | paslpd) dslay | S ) 1000 05 o P g | 8 sl
(<) T ) () o2l 5% () ol s o= B (o) (pm) il 28,
Dry weight | Biological yield Sgeds 1000. seed | head diameter No.of Leaf area Pl_ant Genotypes
yield weight seed|head height

162.20 1008.08 67.51 55.22 13.63 816.97 2365.86 103.48 2%1

158.43 974.49 59.78 52.10 13.97 797.14 3460.37 105.68 1x3

170.83 990.33 57.65 51.27 16.09 801.01 274.18 102.32 4x1
-160.31 -1031.34 -64.86 -53.45 -13.77 -826.59 2268.60 98.70 5x1
153.50 647.37 21.94 29.29 10.49 580.16 2238.48 80.99 6x1
153.50 895.56 53.99 47.26 13.87 766.97 2348.62 97.21 3x2
152.56 915.99 60.99 50.37 11.46 794.84 2287.37 97.21 4x2
174.08 -781.74 49.44 52.81 13.77 776.69 2089.20 103.1 5x2
158.60 943.43 54.15 42.39 14.45 807.46 2238.17 91.79 6 x2
147.13 888.70 57.10 48.57 12.12 781.65 2121.29 90.67 4x3
155.45 853.25 56.40 48.73 11.98 788.43 2230.21 86.43 5x3
-138.50 938.33 67.02 51.39 14.13 814.70 2085.94 100.83 6x3
140.51 -730.89 39.28 -38.99 12.73 1041.63 1988.72 94.12 5x4
166.82 971.94 45.76 42.30 13.05 732.68 2247.57 91.11 6 x4
151.85 839.86 49.37 44.46 11.49 761.01 2157.46 88.35 6x5
139.74 792.50 22.41 39.30 10.62 620.10 1820.10 90.10 Sij_kil
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Syl e daalall g aalall 3508l <l 3l cpl <l s 1 (5) Jsaad)
Table(5):Estimation of variances effecets of general and specific combining ability.

L—“é-“.djjﬂ ijj—\‘l\ sl .dmh 1090.0J'} ca il phd /sl e 1, ) daluedl s | .
(S"—) ") (=) 5% () o (an) (mm) ol LY
ry Biological S(_aeds 1000 seed _head No.of Leaf area Plant height variance parents
weight yield yield weight diameter seed|head
9.11 502.79 3.07 0.24 -0.12 28.09 1041.68 -0.17 g%c .
4730.25 8780.73 10.92 2099.04 936.11 4403.17 5560200.32 16049.38 s%c
110.39 185.74 0.14 0.79 -0.13 31.83 1811.04 2.47 g%c )
2855.90 5789.34 6557.91 2397.67 904.53 2174.66 5719511.67 16475.26 s%c
0.90 434.83 0.50 -0.22 -0.28 76.42 1.76 -0.03 g% 3
3610.54 9365.98 7467.35 2309.34 874.24 9491.90 842337.79 17384.69 s%c
0.59 3.37 1.22 -0.29 -0.31 56.54 854.08 -0.31 g%c A
2163.69 8786.50 3929.69 8177.71 866.10 5659.47 304053.80 13847.03 s%c
0.28 600.43 2.75 0.79 -0.26 88.42 120.29 -0.79 g%c .
2923.36 1801.26 1828.20 1509.29 813.45 7751.64 394759.26 18045.55 s%c
57.75 110.36 -0.12 -0.54 -0.28 7.53 0.69 -0.11 g%c 5
3662.71 9064.52 2425.72 767.57 817.45 2326.87 475440.96 12115.88 s%c
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Table (6): Phenotypic variance components and average degree of dominance and Expected genetic advance in F2.

ladl o5 o>t ‘ o o3l daals 10(,)0.‘”.’ oAl S fosd e 4 ) 5l) Aaludll gl um_uu\
() =) () o (=) iy Gy | (e | D
Drv weight Biological Seeds vield 1000 seed head No.of Lea;:wea Plngt hei. ht Variance and
y Welg yield y weight diameter seed/head g Heritability
30.02 706.02 3.20 1.06 0.24 89.50 910.98 0.18 Az
()
_+18.32 _+520.40 + 1.10 + 0.02 + 0.03 _+62.30 _+620.80 +_0.03
113.20 1457.73 180.30 46.86 2.67 412.81 5641.30 39.54 D
(0
_+71.12 _+875.11 _+110.50 _+2251 _+1.11 _+150.18 _+322.30 + 23.11
24.62 120.09 2.27 1.67 0.70 47.67 120.09 19.43 e
(¢
_+20.11 _+80.63 _+1.23 _+0.04 _+0.01 _+22.25 _+70.11 + 17.30
85.33 94.74 98.78 96.63 80.61 91.33 98.20 67.15 %H.gs
17.88 30.91 1.72 2.14 6.00 16.27 13.65 0.45 %Hn s
2.75 6.42 10.61 9.40 4.71 10.61 3.52 20.96 A
s Gl
Yo siall
1.80 0.64 0.54 0.36 1.03 0.54 0.62 0.09 Expected genetic
advance
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Table (7): Depression values as result inbreeding for F2.
Gilall 3 dealal Jala 1000 &35 | e 3, ) dalid i .
(2) | (Bl | (e)od | | (e E s ] oe (o) () S| O
Dry weight Biolog"ic.:al {/ield Seeds yiéld 1000. seed | head diameter No. of Leaf area Plant hei.ght Hybrids
weight head/seed

3.29 6.45 6.71 8.88** -0.18 22.63* 7.37 7.63* 1x2
-2.48 -6.40 0.74 8.74** 0.80 -13.50 - 127.55 ** 22.37** 1%3
15.45* 89.75* -13.15* 5.52* 1.76* 14.99 99.61 ** 5.21 1x4
26.88** -217.14** 7.7 13.11** 4,15** 58.78** 140.87** 5.8 1%x5
8.34 -46.80 -33.90** -10.92** -4.18** -47.02** -136.25** -18.71** 1%6
-4.93 -26.70 3.24 4.05* -0.51 -94.05** 148.13** -0.63 2%3
-0.33 -105.82* 10.30* 5.07* -1.15* 42.36** 131.50** -3.48 2%4
2.16 132.92** 0.55 12.93** 1.46* 42.35%* -20.53* 8.13* 2%5
33.47** -47.42 -5.43 -5.17* -0.40 14.12 -117.13** -9.98* 2%6
-7.77 -36.84 9.67 6.26* 0.16 13.30 106.00** -5.75 3x4
8.53 125.30** 11.28* 11.83** 0.32 38.21* 260.45** -5.67 3%5
11.36 -260.37** 46.70** 6.91* -0.08 5.48 -131.26** 191 3%6
-0.87 -54.55 -8.28 -0.30 1.81* -52.95** -63.58** 0.68 4%5
45.18** 97.30* -12.5* 3.13 -0.41 -52.64** 75.43** -9.13* 4%6
38.23** -19.21 -7.08 2.78 -1.67* -6.17 31.34* -7.68* 5%6
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A il ) oaaill a8 b (5%4 5 6%35 6%25 6% 15 3%1) el CilS 48 ) ) dalisall 40l
Jlaial (5 sinse die Al el S (5%2) el OS5 Yol dlaial (5 sinse e 4 gina 5 Al 1A0)
dalall Ay Al saxil a8 I3 (6X4 5 5%4 5 3%2 5 6% 1) el CilS (a8 JSI/ 50l 2ae ddal 5 %5
slady) 8 L8 s8i(5%3 5 5%2 5 4%2 5 5% 1) el < yelal Lasd (%1 Jiaial (5 siame e 4 gina s dallus
e 4 gina g Ao ge Alalall A i) a0t Cuad il 3 Y1 Jaall 8 A0l LN Jaaldl 8 st sl
Oraell Hgarill a8 S ya H8l) Gl Abia LB (%S5 ssiue die (2%]) Cpaelly %1 Jlain) (5 siua
Alia ClS G (8 %5 G sie die (5%455%254X1) Oaells Yol 5 sie ie 4 5inay i 50 (5%1)
4ialy %5 (5 st die (5%254%1) rienells %1 (5 sime 2ie(5%1) Cungll (il HLa a5y
Ao e aglilall 4y il ) s a8 Cidacl(5%3 55%2 55% 1 53%1 52% 1 )oaedl O BaaBl 2 ,2410000)
% 5 Jsial ssiaa dic (6 X3 54 X3 54%2 53x2 54 x 1) Oells %l s simse dic 4 sina
ol dualas daials (6 % 2) el %5 ssinse e 5 (6 % 1) Onedls Yol 5 st die Al S
%5 s sinea Mie 4n g0 g ginas (6 X1) Wlbus (6 % 3) Cpaell Yol (s sine die 4un o ) il ad CulS
pd QS o ML Jualall ddialy (6 % 5 56 X 4) Oragl Al (5% 3 54 x 3 54 x2) gl
(6 %4 54 x1) rinell %5 i 2ic s (5% 3 55 % 2) Grnell % 55t e 4 g gaaill
dialy (4 %2) 0raell %5 Gsive 2ie 5 (6 %X 3 55 X1) el %1 i 1ie Al syl
Jusia) (5 siuse die 4 sina g dmsa (6 X 556X 4 56% 2 55 X1) nell il i il Cilall 350
2 saall @l cplall s jalh (g a8 ) saaill Al andll () (4 X1) el %5 6 5ime 2ie 5 %1
s (1997) Hassan SU1 Juall (8 s jlall o) daasiall SO oS 5 N5 (1993) Eissa SG dasll
Aalal A 0 L sanill s (1976) Bhatt el 4315 5 455y sall 4dlal) e suall <yl
(8) deAJ\u.u uA@J\uA.\A.\\Jﬂ\‘\AJJJM M\ uhaajl&a‘)\.haj\ «_\L\.\aﬂ L)AJAASJ}@.L:‘_A\ L;J).i
vie Ui g U gine Ualii ) ) Juaals A cadadi ) Gua cJualall s cilaill cilaca o Il Y1 @5 alas
e 1 %55 sie i 50 010000555 o ks a3l s Dlda 1% ] Jwial (5 sl
e %16 sinn die Lia ga g b gina o sl gl Joalall ddia Lol 51 el 5 ccalall ¢ 56l 5 438 ) 5l) aalisall
O3l Aba G (s sina s an e Dol Jean 5 63501000 ¢ Ao Y50 s die 5 4 ) 5l aalial) dba
Ada Ll sl (e %5 5% 1 Jain) (5 e 2o 48 )5l dalall g Sl p L)) Jia g ilal)
i Ada uladi )l g Al sl Aaluall doia ae Laii0 ] (5 siue die L ga by gina idaii ) 388 6 0100005
LU )Y jaasily ga i )52l aae 5 bl gL ) Jhia 0a% ] (5 siue die Lia sa by sine Walii )l g )
d.aa;g.d\ @LLMA_XSLM c.)u.d\ cAA}.Lsﬂ%S (6 $a Aic Qm‘ tuﬁ)\}‘t_;\éjjh aaloll GAS.mu.uLSS
die Jualall ruad & QLA At ad (9) Jsaall (0 (2008 «aielaa s Manivannan) lele
sy Jrealal) deal AT & 33l csbadll o) aadl s Joalall j (5 ,AY) cliall Lyl
Adial Ayl oS Laaie ddall La¥) Jaxall (5o 3.82 03y Aty g as 7.61 gdis Linsa GS %10
Ay 28.57 5 Ay ol Aalusall Aaal AT (LS Laxie 814 831 Ay 2 aas 15,41 5 lll gl |
LAY S Leaie 110 83k ) &ty 2,125 g8 / ) sdall aae Al QLASY) S Ladie 15,62 53l )
QA S larie 54,14 LS5 3.58 3l sy ol & 7.65 5,0 1000 s Adaly a8l kil ddial
Ay g calall ()5l ddal Glasy) S Ladie a2 9.24 527,12 820 ) daie s (> sl sl Jualal) daal
Al S aza] L;‘Lr_ QA ya ?J.)C"A Gl e (20]2 ‘As'l‘: dadag J}}\J)d.am ﬁ} ‘4 14 3345
A Aol ddac) 28 o elll Jualall g (a y8 /)53l dae ddial QAT o) 228 Las ity |, Jaalall
Jealall LY S o e AT
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Table(8):Correlations between seed yield and other characters in F2.
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A il b cial) s s eala o LY cOldas 1(8) Jsaal

. dalill
2ol Jalal 1000 0)s | omsil B | /s PP glis
() Dry (s )=adl o8l | 55 () Py g () 2t di
Biological weight(g) 1000 seed head No. of (o) Plant characters
) g i Leaf area .
yield(g) weight diameter seed/head (cm?) height
0.19 *0.29 **0.85 **0.67 **0.68 *0.28 0.16- (p2) U5 dals
1 0.21 *0.26 0.19 0.12 **0.35 0.21 (&) o>l Jualal)
1 0.15 0.13 0.16 *0.30 **0.35 (p2) Sl ¢4
1 0.20 0.19- **0.35 0.19 (p£) 3% 1000035
1 **(0.72 0.18 **(0.32 (pn) o) ki
1 0.20 0.17- oa i/ sl aae
1 *0.25 (Cons) 4y sl Aslisal
1 () Sl gl
Table(9):Yield response at selection for sum characters. LAY Alaall e QS die Jalall st 1(9) Jsaal)
Hsie Al e Response to selection  laisdl lasuy) Characters selection il Glaall
Response as %
3.82 617 Plant height (pa) Lol gl )
8.14 15.41 Leaf area (o) sl Aalusal
15.62 28.57 head/No. of seed wad [ J sl ae
1.10 2.12 head diameter () AN kad
3.58 7.65 1000 seed weight (p£) 3% 1000 ¢
27.12 54.14 Biological yield (p£) > sl Jualal
4.14 9.24 Dry weight (p2) Gl oo
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ESTIMATION OF GENETIC PARAMETERS IN SUNFLOWER
HELIANTHUS ANNUUS L

Mowafaq J. Al-Layla
Field Crops Dept., College of Agriculture and Forestry, Mosul University. Iraq
E-mail: allaylam@yahoo.com

ABSTRACT

Six sun flower Genotypes (1-American, 2-Argenteny, 3-Govan, 4-Azor,
5-Mungreen, 6-Louse. were planted. half diallel was conducted out to get F1, In the
next season the F1 seeds were planted to get F2.In the third season the six parents and
all their F2 were planted in randomized complete block design with three
replications.to study general and specific combining abilities for parents and crosses
respectively, phenotypic variance components and some genetic parameters for parents
and crosses were determined for plant height, leaf area, no. of seeds\head, diameter of
head, 1000 weights seed, seed yield, biological yield, dry weight. Results indicated
that the analysis of variance for genotypes, general and specific combining ability
were significant for leaf area and No. of seed head and biological yield. While specific
combining ability were specified for 1000 seed weight, seed yield and diameter head.
The values of broad sense heritability was ranged from 67% for plant height character
and 99% for leaf area and biological yield characters. Narrow sense heritability ranged
from 1% for plant height and 40% for Biological yield. It was shown that selection for
Biological yield gave higher percent of response to selection (27.12%) from original
mean of yield, followed by no. of seed /head which gave percent of response to
selection (15.62%)from original mean of yield.

Keywords: Sunflower.F2.Diallel.Combining ability.
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